The anatomic, clinical, radiologic, electrocardiographic, and hemodyhamic features of five cases of surgically proved complete absence of the atrial septum are presented. Technical details of the method of correcting this malformation are described. At foUow up, all are alive and well. It is suggested to subdivide this entity into two: single atrium, when complete absence of the atrial septum is found but the atrioventricular valves are normal, and common atrium, in which, in addition to the absence of atrial septum, endocardial cushion defect is also present. C omplete absence of the atrial septum is rare and is considered to be the least common variety of atrial septal defect.'.* In the literature there would appear to be some nosologic confusion in the use of terms such as cor triloculare-biventriculare, common atrium, or single atrium.
C
omplete absence of the atrial septum is rare and is considered to be the least common variety of atrial septal defect.'.* In the literature there would appear to be some nosologic confusion in the use of terms such as cor triloculare-biventriculare, common atrium, or single atrium.
In this article, the term single atrium is used to denote the condition comprising: 1) complete absence of the atrial septum, 2) absence of malformation of the atrioventricular valves and 3) absence of interventricular communication.
The term, common atrium, is used to denote the condition of complete absence of the atrial septum, accompanied by malformation of the atrioventricular valves, with or without interventricular communication.
The conditions of common atrium and ostiurn primum defect may therefore be considered to constitute two varieties of the partial or complete atrioventriculark communis defects.
This report concerns five patients with complete absence of the atrial septum. One case was of the single atrium type, four were of the common atrium variety.
During the period [1967] [1968] [1969] [1970] , h e patients with complete absence of the atrial septum underwent corrective surgery in our department. Their ages ranged from 8-34 years. There were two males and three females. Symptoms of fatigue, dyspnea and peripheral cyanosis were present in all four patients with common atrium, while the patient with single atrium was asymptomatic.
The physical findings in the four patients with common atrium were a fixed split second pulmonary sound, a soft tricuspid diastolic flow murmur; a soft systolic murmur over the pulmonary area; and a grade 2 4/6 systolic murmur over the cardiac apex, radiating towards the axilla.
In the patient with single atrium the physical findings were similar, except for the absence of the apical systolic murmur. The ECG in all five patients showed a prolonged PR interval, left axis deviation and evidence of right ventricular hypertrophy. The catheterization data are shown in Table 1 .
Repair was undertaken using extracorporeal circulation, according to techniques previously described3 Through a wide right atriotomy, the inter-atrial septum was reconstructed employing a Teflon or Dacron patch in all the cases.
A cleft in the septal cusps of the mitral valve was present in all four patients with common atrium, and this was repaired first, using three to five interrupted sutures. Thereafter, reconstruction of the atrial septum was effected by a patch, the lower end of which was anchored by three sutures to the tissues between the two atrioventricular valves, and its remaining borders sutured in a continuous fashion to the atrial walls, thus separating the two atria and leaving the coronary sinus in the right atrium.
Temporary atrioventricular dissociation, which converted spontaneously to normal sinus rhythm on the second postoperative day, occurred in one patient. No early or late deaths occurred. All the patients are asymptomatic at followup three to six years after surgery.
In three patients with common atrium, an apical murmur of mild mitral incompetence, without hernodynamic significance remained after operation. E l l i s et all consider complete absence of the atrial septum a variety of atrioventricular canal deformity and believe that atrioventricular valve anomalies are always present in this condition.
We believe that complete absence of the atrial septum may exist alone as a specific entity and unassociated with malformations of the atrioventricular valves. The &st report of this condition was made by Lewis et al,3 who used the term "continuous defect" of the atrial septum. Watkins and Gross4 described two instances of c o m~l e t e absence of the atrial septum among 43 patients who underwent surgical correction of atrial septal defects by a closed technique. Similar cases were also reported by Probyn-Williams,s Cunningham,e Dubost and Blondeau.7 and Munoz-Armas et al.8 In none of their cases was an associated anomaly of the atrioventricular valve present. We believe that the term, single atrium, should be restricted to the condition of complete absence of the atrial septum, without endocardial cushion defect.
In atrioventricular canal with c o m~l e t e absence of the atrial septum, partial development oflthe septal elements may have occurred, but the atrioventricular endocardial cusilions have failed to grow adequately, and as a consequence, the endocardia1 cushions and primitive septal structures failed to fuse. The inevitable tension on the septal structures resulting from further growth of the heart, we believe, leads to a progressive increase in the size of the defect between the atrial septal structures and the atrioventricular endocardial cushions. Thus. the principal factor in the causation of this defect would seem to be abnormal development of the A-V endocardial cushions with secondary regression of the atrial septal structures. In such cases, complete absence of the atrial septum will be associated with endocardial cushion defect, and we propose that this condition should be termed common atrium.
The clinical picture of single atrium is quite different from that of atrioventricular canal with common atrium. In single atrium, the dinical picture does not difFer from that of a large atrial septal defect at the level of the fossa o~a l i s .~ Exercise tolerance may be quite reasonable and the only symptoms may be physical underdevelopment, dyspnea on effort, and frequent upper respiratory infections. Patients with common atrium, however, show a decrease in exercise tolerance early in life, increased fatigability, shortness of breath, mild cyanosis or obvious heart failure. The physical findings in single atrium are typically those of atrial septal defect of the fossa ovalis type. There is prominence of the precordial area, a soft systolic murmur at the pulmonary area and a constant wide splitting of the pulmonary second sound. In common atrium, in addition to the above mentioned physical signs, there is a high pitched systolic murmur at the apex radiating towards the axilla, characteristic of mitral regurgitation. The radiologic findings in both groups are similar to those found in the ordinary type of atrial septal defect, namely: cardiomegaly of variable degree due to enlargement of the right cardiac chambers, with normal left cardiac chambers. Often there is a prominent pulmonary artery segment at the hilar vascular shadow, gnd plethora of the peripheral branches of the pulmonary vasculature. There is commonly only slight enlargement of the right atrium.g In cases of atrioventricular canal with common atrium, a variation in the pattern of pulmonary vasculature may be seen. This takes the form of marked pruning of thi dilated pulmonary arteries and decreased peripheral pulmonary vasculature due to the early development of pulmonary hypertension.
Studies of anatomic specimens of single atrium show that the atrioventricular node and the initial portion of the bundle of His have a location and course similar to rtrium; RV aright ventricle; PA =pulmonary artery; PC = pulthose described in cases of atrioventricular canal.1° The two Merent embryologic types of lesion cannot, therefore, be separated on a purely electrocardiographic basis.
From a hernodynamic viewpoint, demonstration of complete mixing between systemic venous and oxygenated pulmonary venous blood at the atrial level is rarely found in single atrium.8,11 However, in atrioventricular endocardial cushion defect with common atrium, the associated atrioventricular regurgitation may be expected to increase the mixing effect in the common atrial chamber, and complete mixing is therefore more frequently found in this malformation.12 The path followed by the catheter is characteristic of a very large atrial defect, the lower border of which is formed by the atrioventricular elements. The catheter moves freely within the atrial cavity and often slips into the left ventricle to a very low position, resting on the atrioventricular plane. This feature is characteristic of both types, although the mobility of the catheter and the ease with which it penetrates into the left ventricle is more marked in single atrium.
All five of the cases presented above were successfully operated on, four being of the common atrium and one of the single atrium type. and one with peritoneal). In contrast to the situation with pulmonary tuberculosis, patients with extrapulmonary involvement do not usually present a serious infectious threat to the community. The treatment of either type of infection is generally similar, consisting of administration of two or three drugs for a period of 18 to 24 months.' If longterm therapy is not taken regularly and for an adequate period, relapse often occurs, frequently with the emergence of drug resistant organisms. The difficulties with self-administered chemotherapy in pulmonary tuberculosis are thoughtfully reviewed by FOX.^ Intermittent supervised therapy for pulmonary tuberculosis equals the effectiveness of the best daily inpatient regimen; exceeds daily unsupervised outpatient regimens; avoids the irregularity of self-administered oral regimens due to greater supervision; and has a lower rate of adverse reactions because of the lower total weekly dose of intermittently administered drugs.'
The patients discussed in this report include all patients with culture-proved extrapulmonary tuberculosis treated at the USPHS Whiteriver Indian Hospital on the Fort Apache Indian Reservation as part of an intermittent ambulatory chemotherapy program.6 The patients were hospitalized locally or at a contract sanatorium for diagnosis and for the initial of treatment. Initial therapy consisted of daily isoniazid ( INH ) , streptomycin ( SM ) , and either paraaminosalicylic acid (PAS) or ethambutol (EMB). All patients were discharged to their reservation homes for outpatient intermittent therapy; no treatment options were given. They attended clinic twice-weekly for the medications-INH ( 15 mg/kg), SM (24 mg/kg), and pyridoxine (50 mg) for the duration of the treatment period. Patients were evaluated monthly by a physician in chest clinic during the &st year and then, every three months during the second year. 
